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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet recording sheet which is strong and free from a 
crack or the like, has a good ink absorbing property and is excellent in storage stability of an image 
part without using a boron compound which is a substance regulated by emission standards. 
SOLUTION: A receptive layer of a coloring material on a substrate contains (a) a water soluble resin 
having a functional group to be selected from a carboxyl group, a sulflic group, an acetoacetyl group 
and an reactive ketone group, (b) a crosslinking agent capable of being reacted with the functional 
group and (c) a fine particle, and has a three-dimensional mesh structure of 50-80% in a void volume 
to provide the ink jet recording sheet. 
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-b'x;l/:7 xx;i/) x^;l/T>-tx»i7 A^P-^-Y h\ 

N. N-$^x^;U-N--^^JU-N"-2- (4-brxjl/ 
•7iX;U) x^;UT>-txt^Ar'fef*- h ; 
[0 04 8] N. N->>^^JUr 5 -/x^Jb (^^) r 
N. N-^x^;l/T^ -^x^;!/ (^a^) T 
N. N"^^^^;l'T^^:7'Pb-;l/ (^a?) 
ri57';u-h. N. N-t^x^;l/r 5 ^'^''Pb'^U 
:$?)r^UU-h. N, N-i^y 5^;l/r 5 yx^;U 
Ti^ yjl/T^ h\ N. N-i^x5^;l/T^ ^x^;l/ 

b-;u ^) r ^';;ur s h\ n. N-t^x^jbr^^^ 
:7*PbVU (^^) r d7 i;;i/T$ Kcd^^^u^p-^-Y 
x^;l/>7P^Yh\ y ^;b:/pv-r x^jb:/c3v>f 
F. ^^^l/T^^i-^-Y Fg=b< «x^;l/T^:^-^?^^^ F&C 

[0 04 9] :S:f*Wtcti, ^>'^^;bS>T';;l' 

r>^xr^Ai'P^H^ F. h»;-^5^;i'-2- (y^^y 

P>r;U:t+^') x^;ur>^xH;A^P^>f F. hUx 

^ji/-2- ';p-<ju:t=^^') x^;ur>'=ex»? 

A^p^^F. h';-^^;u-2- {r!P')u^}Vir^ 

i^) x^;UT>-tx'^ A^P^-Y F. h'Jx^;U-2- 
(T^UP-{;U:^+^') X5^Jl/r>-tX'^A^P'7^ 
F. h';^^Jl/-3- (-^^i^yp^JL':i-+i^) 7*Pb" 

jUT>^x»^A^P'^'f F. hyx^;l'-3- {y^^ 
ypbVl/T>'txr> Ai'P^W' F, h 

»;^^ji/-2- ^^^y p-Yjur 5 x$^;ur>* 

x»^A>7a^-f F. hyx^;l/~2- (j>^ 3? ^ y P-r;U 

r ^ x^;ur>-^:X'^A^p^'Y F. V yy 

2- (T^ y p>r;ur 5 >') x^;i/r>^x»i7A^P'7 
-iY. h yx^ju-2- (rt5^yp^;br^>^) x^;i. 
r>^x'5Aii7P'7'r F. h y-;^^JV-3 - (-p^ ^^i' y 

p-YjUT 5 ':7*Pb*;l/r>^x»i;Ad?p-7-Y F. hy 
x^^jb-S- y PW^ji/T ^ •7'Pb';ur>^ 

xi^Ai^n-^'Y F. h y^^ju-3- (T^ y P^jur 

5 y) ypb';l/T>'=tx'^7A^P'7-Y F. h y x^;U- 

3- (Td^yP^f^l'T^y) ^'pe^l/TV^x^i? A^P 

F : 

[0 0 5 0 ] N. N->^-^^;U-N-x^jU-2 - 
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N. N-i^x^;l/-N-><^^l/-2'- (^^^'Jp^;l/ 

5';l/-N-x5^;u- 3 - (T^ n -<;l/r 5 ^) -^'Pt' 
;l/T>-t-'?A^P-7>r h\ h 'jp^^Jl'- 2 - 

-^^;i/-3- (T^ »; P-YJi/T 5 ^) :7'Pf;i'r 
»t7Aypv>fh\ h ';^^;u-2- (^:$?^ypw^;w^ 

3- (r ^ UP-Y^UT 5 y ) :7*pb*>iUr>^-^^ AT-fe 10 

[0 05 n^/c. r'jjur^>. e^T';ji'r5>-^-^ 

^tvx^t. m^it. mm^. mmm.. mmm.rj:t^) . 20 

[0 05 2] MiBl^jKSl^-^v-'i^. mUS'-^3«^ 

xj^^rji/: T^';>'t'S^t^^p^+5^;i'^o 

;i/ ; (^:$?) r d' »;;uK^>i^>'i'^OT^^U4^>'Ux;^f* 40 

^c7)^^py>^w*a^*; (^^) r^y pxh y;i.^ 

[0 05 3] ±fa (^^) y ;uMT;u+JUxxf'ji/ 
y;l/®TJl'+Jl/x;^f';U;S)5W^L/< . 50 
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^) V)im^^)v. (^^) T^yju^x^ju. 

:7*pf;l/, ^) r ^ y;u®n (>^)r 
^ y>»u^>f y >^^;u. (^^) y t -y^;!/. 
T^y>>u^-^=^^t^;u. T y JUM:^- 

(j>f ^> Ti' y;l/ffi2-x^jU-^+t^;k 

y;L'i5^'!7 y r ^ v )i^m:^r^T v 

)umf)^mvfhti^. ^^jur^^yu-h. x^^ 

T^yu-h. t FP^t^x^ji/y a?T^ y h?&^» 

[0 0 54] M^c, mUyr^V-^-mtkmtLr. 

r yji'i^^^jur>^x'5A^p^>f Jt^y-^^^y 

p ^ =t^t^x - jS - t F P ^^t^x^jl/^J^y ^;bT 

>-=tx'^A:57p^>r F. Ji<yx^u>-f ^ ;^<yry 
$ >S:0'^©^Si*. d<yr $ F-^yT5><|} 

SI-^^Bj. 2 -b Fp+v:/pfji/r>*x»5f 

ASm-^jfei. ;i<yr5>^>. ^yt'x;ur^>. t^>'T 

3^^:*-5=->tt}fli, t^2^r>T^ F-2^x^u>h yrs 

>Siffi^iaccf^^$n-&;i<yT5>3^:^^^>ISHi. X 
t:-i5'P;l/fc: Fy >-e^^^;Ur ^ >'WttlS^JB5. ^ 

jut^ry >T>^x»^A^py F-so,*fi^1^. >^ 

TyJl'T5>^-S02^tfi^^ m4Mr>^x»^A^ 
Sg^r;u+;uS4x;^r';ug|5i3^^wrs (^^) rd' 
y u-F^^;j<yv^. m43Rr>^x^?AffiSse^r 

[0 05 5] BiFfe^y-5'--jg^s>Jibr. :P:<*wtci3:. 

miBS4 8 -2 8 3 2 5-^. [5154-74430-^. fa] 
54-124726^. 1555-22766-^. f5l55 
-142339-^. |a]60-23850-^. 1^160-2 
385 1-^. EI60-23852-^. 1^16 0-2385 

3- ^. 11)6 0-5 7 8 3 6-^, [5160-6 0 64 3-^. 
I5J6 0-1 18834-^. |nI60-122940-^. |5) 
60-122941-^. [560-12294 2-^, |aJ6 
0-2 3 5 1 3 4-^, nmW-l - 1 6 1 2 3 6-^CD^^i:^ 
$8. *ffl#i^2 48 4 4 3 0. [52548 5 64-^. 15 
3148061-^. 153 309 6 9 0-^. [54 1 1 5 1 
24-^. 154124386-^. 154193800-^, 15 
4273853-^. 154282305-^. [544502 
2 4^. JRFBa^l - 1 6 1 2 3 6-^. [510-8106 

4- ^. 1510-1 19423^. [510-157277 

[510-217601-^, [51 1-34840 9. 

l^gg 2001-138621-^, 152 000-43 
401-^. [52000-21 1235-^. [52000- 
309157-^. [52001-96897-^. 15200 
1 - 1 3 8 6 2 7-^. ^^W-l 1-91242-^. 158 
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-2087-^. 1518-2090-^, |5l8-2091^. 
138-2093-^. 1118 - 1 74 992^. |5] 1 1 - 1 
92 77 7-^. !KFPa2 0 0 1 -3 0 1 3 1 4^. 

5 - 3 5 1 6 2-^. I5I5-3 5 1 6 3^, [H]5 - 3 5 1 

6 4-^. 1115-8 8 8 46-^. <#PfW7-l 1 8 3 33 

4*112 0 0 0-3 44 9 9 J^ft^284 88 
4 7-^. PI 2 6 6 1 6 7 7 -^(D^$B«:iBlgCD *>CD^ 

mmm^<om±<ou^.^^h. mmw-i^^H)^ i o o o 
0 0 tiTcD!i< V r ;ur ^ >SLDf^cDSfz»^;0S5f is u 

[0 05 7 ] *^H^(D3j< U T U ^ >Xti-ecD^2Sft 

t \jX\%. ^cDsar jut s \yn^WBUJ^(mm^ 

><D]S^^-SJStC J: Ji< y T 'J JUT 5 > (bffitD 

[0 05 8] ;i< y T ^ >fc J:0'-ecD^2gi*CD:P:tt 

pj<b urti. Jf^^ege 2-3172 2#. jRf>&¥2 - 1 

4 3 6 4-^. #<2rBS 63-43402-^. (5)63 -4 34 

0 3^. |5]6 3-45 7 2 1-^. |h)6 3 -2 9 8 8 1 30 

#^¥1 -2 6 3 6 2#. ^2-5 63 65-^. [5J2-5 

7 0 84^. [5)4-4 1 6 8 6-^. 1^6-2 7 8 0-^, 
6^4 5649-^. |5]6-15592-^. 1^14-6 862 
2-^. 4#it^3 1 9 9 2 2 7^. |a]3 0 0 8 3 6 9-^. 
#P^^1 0 - 3 3 04 27-^. 15] 1 1 - 2 1 3 2 1-^. 
4#P^2 0 0 0-2 8 1 72 8-^. I5]2 0 0 1 - 1 0 6 7 
3 6-^. ItiaBge 2-2 5 6 8 0 1 #13^7 - 1 7 
3286 ^7-213897#. g)9-2 3531 
8^. |fI9-3 02026-^. fSJl 1 - 21321-^. 
W099/2 1 90 l-#. W09 9/1 93 72-^. 40 
63^5-1 40 2 1 3^. «^«¥1 1 - 50 648 8^ 

[005 9] :^^m(omsmt i.x\tuwmpkm^m^^ 

A. ;^hU>^'^A. ^-jV')*^2^. ^ 
';yr>, ^>>>^A^ ^^OOM.. ^>:$?>, -fe'J'^ 50 
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A, 7*'7-t2:t>^^*;?A. •i^A. I^-^U'^A, 

-nf'^A. :^K';^*>A, i>xn7*n^/»^7A. x;l/fc^ 

•^A, A. ^Nyjri.'^A, ^>^Xt'>. t' 

[006 0] A{*fl^tc^3:e^il^«. itM^^JUi^-^A. S<b 

';*^A. K®>'^'y•^A. y >i$^^•y »:> A. S{I:v>y7 

>r>^^'^7A:?^*:*pJK5. mH-SH. *<bT>'t:=.'5 
Ai@ (II) z:7KfniK9. ffi^a^. «{fcnyN';Ub. ^:tiyr 

ffi4*5. Sfe^TJi'S^'i^A. r;!/^^'^ AS 3-^770, a 
S14^y*K^bT;U5:^'t7A. ffiK®T;U5^':;A. 9 

:tmmr)i^:^OJ>^. ^y^^br>'i'5:^'^A. mmr)\^ 
^:^^A%7m^. mtr)i^^:^oj^y^7m^. mum 
-m. mtm-i^. mm=^&k. mmm-m. ^mmr. 

mM^^>. t>Jl/=3::.»>AT'te^Jl/r-feh^--h. ftK 

;k i8S?i^;H3:^;u, 5f=^-i^ie<bt?>'U=f^^7A. tKa 
+e^Jt{be^;u:3r.*>A. i^M^pa. iK^^nA. eSM 

v^^^^V'^A. i&{bv^:^>/'i;AA7kfPJB5. i^x>^v 
^5^:^^^'^A:fl;^kfP^^J, 0^:$'>^^X7">K:^^y»?A. 
^x>^:f b y -^a^^^'Xt-^. l2^>^;^hy^ 
mnmum. 1 2^>^X hC:tC^K2 67icfPiK5. ^^b^ 

y :/f'>. 1 2 y >^ K y ^Kn 7i<fli«5. y 
A. m^^^^i^-^^OJ^. ms^;^ bn>^r>A, g^®>r 
hyi^A, mt-^ y hy^A. h y •i'A. 

>r>i^»j7A. mm'7>'^>. fe>fb^>:$?>. g^K^>^ 
>. SM§^^>^>. i&it-^v^M.. e6^*fey'i7A. 

:^-i5^^jU^-fey 't^A. ?iKy^-fe:^-S^5'^7A, tggt^^^ 

iy^OA. mmV-^'J^^. tgggjL^nf'i^^A, 58^;^' 

Ky^'^A. mK2^X7-pt^»i7A, ^ffirx;H^'5A. iffi 

[0 06 1 ] *:f&?8K:*5l>r. «««J«^?fiJ<b tS 

Stt^ y 7KS?{br ;u 5 -i:? a j^j: ^(or ;v s ^ A^^jb 

^iS?>^W{b^!g9. ^^-'UP^'^J'A^W^b^i^. 7C 
^jS»3??aSlIlB»^i^y-X(D^{b^ («^/cti 

JSSSSfJS^. 0. 0 1 g/m'-5fir/m';&ij?$b<. 
0. 1 g/m'-S g/m'*^J:«9fiF^Ul>o 

[0 0 6 2 ] (-ecDffeCD^^^) :$:^0^CD-Y>d7-:^:»: h 
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^^-7-, m^mt^}. s^^±^j. mMJi±m. 

[0063] *:^H^CC*5l^T. feWSSJl^iK^^Wl/ 

pH^3--8. jf^u<«5-'7. 5(zm^r^o cn 
pHcDiw^tt. B:^m^^)uy'mmw,^ (J , TAPP 

I ) CD^as?>/caffiPH<DSiJ^CDrtAffi m^H) WlcfcO 10 

[0 0 3 4] M:Wmrm<omtLxi^t. mm. ^ 

1^y5^;UK. 1f 'J^JUK^KffiL (Zn. Al, C 

a. Mg^CDifi) . ^^>;^;U;^>^. 20 

^m. 4-b Ka^t^^m^i^. T^-^^m^g^. :^:7 
X;U^1fU^;H§. rX3;Ub'>^. x';v;l/t' 

>®^. t'x:7:cy--;i.ef, ffig^. mm. v>m. so 

[0 06 5] ±iR<Dmiit^m^ m^^^^i' h »; »i? a, 

[0066] *^?Btc*5tir«. fet*S^BK:S^J^® 

ix>^xx;Ux--T';Wb^®l. 2{i«±<D^:tx--f-;l/jB 
^^WT-^ib^^^g. bx:7xy-;Mb^^. 0-. N- 
RC/S-^Oi^^Wb^i^. b Ka=^5>-<>>?jKb^. 50 
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V:^y-Mt'^^. xxr;Mb^ia, r^Ffb-^^. T 
;^3;l.b>K. T 5 >.^ei®[^fc»L 2- (2-bKP^ 

v'-ov^s^xy^^b'^^. T^yu-h. 

TKttCO^ISm, W«^S{b^. b>:S^-^K 
r 5>{b^^ (TEMPOfb^i^^^t?) . 2- (2- 
b Fn + i>':7xxji.) i. 3. 5. -hUTi^Xb^ 

fb^^. -r>K';y>{b^j^. ^^>^-7^><b^. ^y 
T$>{b^4i3. ^:^^^{b^%. J^^^b^^Bj. b K^i^ 
YVc^. r^s^Mb^. Sfb^, bKP^e^^m 
§Kib^1^. t?b KP=^>-^M^i${b^. h b Kn 

[0 067 ] cn6(Dcfir4>. TJW+;Hb:7*>'-;Hb 

^JgJ. 2<itt±<D5^:^-x-7^;Ujg^«:Wr^{b^!B5. b' 
;^>'xy-;Wb^^. rxp;Ub>M. T $ VISfnM^b 

b>:$i^-Fr5>>fb^. bKP+t^r^Wb^ 
^';r 5>{b^!B5. "^^WMit^^.. bK^i^Flb 
b Fa^->SM#S^ib^Jfef. ^^bFa^V^m* 

mvc^. F y b Fn=^i^5m#K{b^!gj^;!^ws u 

[0 0 6 8 1 ^Wm^{'V^mmt J|tgI2 002 

-1 3 00 5#. \ 0- 1 826 2 1^. ^Wil 

0 0 1 - 2 6 0 5 1 9-^. if$^i>^4-3 4 9 5 3-^. ^ 
^Jli4-345 1 3-^. ItPa^l 1 - 1 7 068 6-^. 
#^^4-34 5 12"^. EP113850 9-^. #Pa 
Bg6 0- 6 7 1 9 0-^. f$g^¥7 -2 7 6 8 0 8#. # 
^2 001-94829-^. ^^^A 7 - 1 0 5 3 7 

|5]58-1 1 1942-^. P58-212844 
1^5 9- 1 9945-^, 1^5 9-46 646-^. 
59- 1 0 90 5 5-^. |H]6 3 -5 3 544#, J^BS 
36-10466-^. |5]4 2-26187-^. 1^48- 
30492-^, PI4 8-31255-^. 1^148-415 
72-^. E148-54965-^. |S]50-10726 
^mm^m2. 7 1 9. 0 8 6^. |5]3. 7 0 7. 
37 5-^. |oI3. 7 54. 9 1 9-^. |5l4. 220. 7 

1 1-^. 

[0 06 9] !|$4>BS4 5-46 9 9-^. 1^54-5 3 2 
4-^. 3-P-y>^^•^M^^t*l|2 2 37 39^. |aI3 0 9 
401-^. |aI309402-^. 151310551-^. I5]|| 
3 1 0 5 5 2-^. 15)^4 5 94 1 6^. F '7^^^* 
^3 43 5 44 3-^. ^#1^885 4 - 4 8 5 3 5-^. IS]6 
0- 1 0 738 4-^. 15160-107383-^, 1560 
-125470-^. |5]60-125471^. I5l60- 

1 2 5 4 7 2-^, l5]60-287485^. II160-2 
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8 7 486-^. [516 0-2 8 7 4 8 7-^. 1^60-28 
7488^. IU61-160287-^. 1^61-185 
4 8 3-^. P161-21 1079#. 1^16 2-1466 
78-^. 11162-146680-^. [5]62-14667 
9^. IiJ6 2-28 288 5-^. EI62-262047 
1^6 3 - 0 5 1 1 7 4-^. [m63-89877#. 
|5]63-88380#. 11166-8838 1-^. I5l6 3 
- 1 1 3 5 3 6-^. 

[0070]|«J63-163351-^. 1^163-203 
3 7 2-^. |5I6 3-2 249 8 9-^. |5j6 3 -2 5 1 2 10 
8 2-^. 1^6 3 -2 6 7 5 94-^. PI63-18248 
4#. 1$I3¥1 - 239282^. i^ig¥2-2 62 6 
54^. 1^12-71262^. 1^13-121449^. 
|s]4-291685#. 114 -291684-^. |5]5- 
61166-^. |5J5 -119449-^. 1115-1886 
87-^. 115-188686-^. 115-1 10490 
^. [5)5-1108437-^. 115-170361^. 
n^mAr 8 -4 32 9 5^. [14 8-332 1 2-^. * 
m^f^WAB 1 42 6 2-^. 111^4 9 80 2 7 5-^(0 
^#Rtcf StScD ^ (Of)m^i 6 n ^ . 20 

[0 07 1 ] mn^'tcDimf^mt. i mm'&'vhzm&s 

±iB-e(7)fikc7)^^CD8S»PSi L-C«. 0. 0 .1 - 1 0 €r 
[ 0 0 7 2 ] ^S«SS»^CD53^t5(tt*3c«-r^Bfl^ 

::i.;l/S. T5^S ( 1SK~3JKTS.^S. 04«IT>^ 
TJl^Ji^m. :7ac:r.;us. x;^T-;US5|) ^mir^>h(D 
[007 3 ] 2|s^Bjcc4di^r. feMSSJiffl^^iS 

U^^V-n-^l/t^x^jUX-f-;!/. 7)<y:f + *^x^U 

>-5"^ ujux^-r;!., ;i<y :f+i^x^ u>XT-r ';;i/x 

-xJb. rK';:t=^i>x^lx>yx;U:7 ^xjUx-f-Jl- 

iS?> h >;:^-U- h^) . Ji<'j:t=^^i^X^U>y;Ufc:*t>> 50 
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flgKMxXT^JUS ;i<';:t=^^t^x^u>v;l/t' 
^v^y^'i'U-h. ^';:t^>^x^u>v;i/t'^>-t 

y:*-U-h. 5j<U:*-+i^X^U>V;l/t*^> h »J^U- 
hm) . Ji<»J^^t^x^u>v;l.t*h-;l/B§IS®x;^f- 
-fV^ (t^Uti. 7"h^:^U-Y>e?4<y:^-=*^t^X^U>V 

jutr-;. hsi) . i5^';'fe»;>fliii»Kxxf-;u3K (mta:. 
y';-fep-;u^y:t hi?) . ^i^u ^=^vx^u>^ 

->x^u>i/>;-feu>. ^y:^•^-r>g!5^<U5^+vx^ 

juffl (ji<';x5^u>^5^';n-ji/-ty^'^u- ;j<Ux 

2. 4. 7. 9 -r* h'7-^^Jl/-5-f'>^>-4, 7- 

:5^o'ig^:^^'->^^<Dx^^>5^+•^^H' K{^»n 
[0 074] ±nmm!mimmt ur«. r s 

«. ^l|J^lt^3. 8 4 3, 3 6 8-^H^ffl». #13035 
9-495 35 -^^fB. 1163-23654 6^^^8. 
mW5-30 32 0 5-^^fR. 118-2 6 2742-^ 

<Ikn. H 1 0 - 2 8 2 6 1 9^<£^$8^CCiEig$nri>^ 

tt^MfStt^Ji ^^|g¥5 - 3 0 3 2 0 5-^^fB 

tciats^nri^^cfc^oc. ^j^t^:. r^-/^ (^ui^ 
>. ^;u^^>i$. bx^e^>K^) :«^:»6^#i*{t$n 

[0 07 5 ] mjiar x:t>lF.W®r£14^Ji urt^. HIS* 

T;u+;U56Kx:^f';l.Jft (m^^*:; ';;USSK:^ hV^ 
A. >;x^y-;ur $ >) . xjujJ^>m 

<ST>^xH;Aie, fut;^xri7Aie. '<x^V')^M.m. 

[0 0 7 6] ffiey ^:;^lg^®r£14ff>J<i: L"C«. 
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;u:t p r ;i/=^>'^ y ;^ ji/j^j: w e> n-s o 
[0 077] mzziy V z2 >?F.nmim^]t vxiit. wis 

14. r^>H/=^Jt'^14. :7xy-;i/^tt. :7^;S^tt^*5 

«^S]lffl-^^*igc^^f5iSA)^cSt or 0 . 0 0 1-2. 
0%^»^L<. 0. 0 1-1. 0%;!>^<J:t)»*Ll^ 

[0 07 9 ] ^:^0^tc4sl>T. ^ti^^m\ttf-)l^fi± 

!^Mm^munErcm!^.t^ 1 5 0 -ciu^ommt^ 

x^u>^yn-;i/. h »;x5^u>i/»;=2-;u. ^/y-te 
V>. v^x^U>y 'J r2-;l/^y ^5^;l/X-f';l/ (D E 
GMBE) . h •;x^U>yj rJ-jU^y >^^jl/X-T* 40 
;k ^^';-tey>^y^^Jl/x-'r;l/. I. 2. 3-:/^ 
>hy:t-;k 1. 2. 4 -:/i5f>h Urt-^U. 1. 
2. 4-'^>^>h 1. 2. 6-^=^^1f>h 

')^-)\^. 5^:ts^yy Fyx^y-;ur5>. 
^•;x5^u>y';r2--;U>^j:i') . ti^ffl (C?!)x.t^;^ 

[0 08 0] i^W) ^^m(o^wt\^x\ti^. zf^^ 
mmip ^igH^^f#(*cD K^rti^h^mx^^. so 
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m:^^^m(omm^^i)^r±.x\t. mn^nwy.\m 

[008 1 ] ±iB®?S3^ft^^fflnIfi6ft«f4i UX 

h (PET) ^cDJi<';xxf-;U® ; ^';x;b:^>. 

Um\ittj:l^f>\ KO«iC^aC\^.-C. 5 0-2 0 0 /LiiniO^ 

[0 082] mytiR\±(o:^mm^mwt uxi^t. fews 
^i><D^m^ui\ ±nmnmt. j is p-s i 4 
yj-mm-ox^^^ti^mx^^^ *t*wcc«. 

[0 0B3] m^{t. T-hffi. ^^i-Xhi^ 

(7>iii7feiRi4<Dffi3tf#i* ; y X ^ u > X u :7 ^ u h 

(PET) ^CD^y Xy^T-jl^S, :^ hn-fe;l/P-y^. -fe 

^cr>-fe;H3— xxxt^;!/^, :t?yxjbJti>, ;t;y:7 3:x 
uv^i-^t^-YK. Ji<y>f5K. Ji<y ^y 

Mx^fmmuibfc (mst7u>'^-^mmt)m^tixi.^x 
(CTx«. ^y:tu7^>ssaT-^^w$-t^. jiffltcj: 

0SB84Jf5^U/c^?aPET) 4>Jf?a&C^tf-5C<i:;&^r 

[0 084] ±ie:^2?B3^Jt<*cDj?-;?^^oi^T«>q$tc$ij 

mmjil^ffi. ffiOJSl^ttcD,^.r, 5 0-3 O O amT&^S? 

[0 08 5] */c. ±fB3t}#(*(D^m«. jsnsmis 

[0 0 8 6 ] y^^. BUiaut»r3- H)!ftCCffili^n-2>l^. 

^m^tiy. i^^^S^cJ£;l;r;t:t^>'^•J^:7•^c^Dxr;i<y7•o 
f U >3^j: Ji^ y\ * -2> t ^ n l^-P^- y x 

7'iL/r«. LBKP. LBSP. NBKP. NBS 
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P. LDP, NDP. LUKP. NUKPOC^rn^^ffl 
\.^^CttiiV^^f)\ ^m^<D^i.>LBKP. NBS 
P. LBSP. NDP. LDP^X^^<mi^^Cti)^ 
1.1^0 fib. LBSPROVXt^LDPQirb^iO 

[0087] ±ia>'N-;l/:7'W, :^m^<0'ptj:i>it^^^)\yy' 

[0 08 8] mm^(^at. nmmmm. t;i^4^;u^7*> 10 
^H^v-^o-y-^xgij. ^mtfjviy'^pA^ ^ji^^ mil 

[0 08 9] ^m^m^t^f'^i\^y^(owm.t 

CSF©^i5£T200-5 00in 1*5J?$L<. S/c. 
RPm<7)iiSifftS7j)5. JIS P-8207 CC^iSStl-5> 
2A;^v i 4 2 y :x^^cr)MS% <i: 20 

(Dfn?&i3 0-7 0%:^»^*f$ L/C>o 1^. 4 ^ i^^xj^^^CD 

as%« 2 0 ss^feiTr c <h*^»$ u 

[0 09 0] l^fficotTSiLrta:. 3 0-'2 5 0 &5!)^S? 

^L<. jf^tcs 0-2 0 0 g;&5W^bi^ mmw-^t 

Lr«. 4 0-2 5 0/2m7&i»$OC^ Ji^S 
Ci*)^*^). MKSgmJO. 7-1. 2g/m' (J 

IS p - 8 1 1 8 ) ^o^-flss^-c^-So M^c. wmm, 

iUrti. JIS P-8 14 3CC«^5n-5^ff-C2 
0 — 2 0 0 gJt^^JJf^UC^o 30 
[0 09 1 ] X^rj^^flJUr J: 

S P-8 1 1 3-C«S$n/c^7KfflaiffiCC<:fc0i'J^$ 
n/cia^. 5-9'C$>5C<i:/?5*?^Ut^ . 

[0 09 2] M$I6^®^' J: C>'S® ^KST 5 5i< U x 9^ U 
>^i. 3E<bL.rffi;ffiK<D5J<yi^^> (LDPE) *5cfc 
^/*/c«iBffiJS<D;J<>;x^U> (HOPE) -C*5 

ftecDLLDPE-?>^';:7*nb"U>^fc-gBllEffl-r'5 
Ci:^i-C#^» 40 

[0 09 3] fe«§SB^J15^t--5>ffl'JcD;i< 0 

2 0MS%?5^fiF*L<. 4-1 3®S%/>^J:0*?^l/ 
lli^i 1 0-5 0 /im;(?^*fii-C^^o ^^^^Ux^U 
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^ 0 /iCD jl;^^ <?: LT^i. 0. 01-5MmWSUl^ 

[0 0 94 ] :l<yx^u>l«Siffit3:. T^iRli^iurfflc^ 
[0095]3t^fttc{i>'N-:.i;rj-h/i*g&:r€»Ci:fc 

5^t5?>. ffitfbSIS. 5S{b®IS. i^Kffiifl. •9-5^>3^'7^ 

[0096] -'N'-y ^ri- ^Jl^cflati6n^7ktt^^v>y 

jlz-te^l/P-;^, t KP+->x^;U'fejl/n'-x, ;j<yt*x 
Tvt^T.^ ri5^ '>/;Uxv;Ui^3>^(D7K^t$(t4ig^^ 

[0 0 9 7 ] hmmi^-b(Dim) 

ffi^SA^^^u. ( 1 ) mmtitmm. (2) s^^tc 
i)mm^im^7jk-rm. x« (3.) tuiB^w^^ig^ur 
^{^^urt#6n^o coDi^, s^tesuti. i^flJigA. 

^^?KB. cne>^^PJSt{^<D^«ffiC<D13l« 
2ti±Ccm»Df 

[0 09 8 ] C(^«^CUT55}gg!{b$i^/cfe«SS^^ 

[0 09 9 ] mmm^mw&Bu:mmt-ht. mmmf)^ 
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mBommmim 0 4>cd-c t^^c -^-c t^r 4> etc*. 

[0100] ^^B^tcteti-c. 'J>rj:< th'^i^^ 

1 o~2 OMfi%) > itsaiilKSSna -y k 5 10 
;i/ (.m^it. xA • T^i'-^/i' (^) SS© ri^urs 
i';^J ) {f<l;^«l 0 0 00 r pm (»$L< 

«5000~20000rpm) ©IgjIliligOsfeff-Ct^j 
;iL«2 0^ra (Jf*L<Bl 0~3 0^ra) M^t^tSt 

ttUfHI©*^^ (^JxB. ilBatiffii" y 1 /3 11 

DHfi^^-C^tJt^tf^c ^ C i J: D IRIiS-r -5 C <t *ir 

T5S^7S:&^-C3a^(*±«:^7fJU|g^3-l±^ci«:J: 20 

fiS;T<bCij!»i-C*.2). 
[0 1 0 1 ] *;fc. ±iES!(f5^^<!:^tft?fiJ<t*^P>^cS*^ 

■cfcJ;(,^ S;rc. S»iK[T-7l<:»i5(?g-c«^£ < . mom 
0 0nm©SR|il^©*i»t5!?R=&?f-5Ci5!>5-C*«.. ®[7K 

[0102] Sfc. -Sigtctew^jgi^i ur*. W«S 
— jl/. x5?y — n -:/a''>'-^— i-7*^/^V — 

[0103] SiTc. ±ie»tft^I<!:Lt:«*:*-5^>tt®'l< 



1$I8 2003-335043 

26 

±iB»m>]<DW&f-t,cMr^W:mmit, o. i%~ 

3 0%*ij[f*L.< . 1%~1 0%*5|g{cSfSL/l». 

[0104] m&^s:^smm^m<Dm<fnt. m^it. 

- n - 4? -a?(05ittI©^^S:^«: i o T ^ C t If 
[0105] fe«§?§faffl^ffiffl? (^^UffiA ) ©^flJt 

[0106] c CT. Hiiia m-^ma^wmmmi^^fis 

<fP3nfc^?5J)g'^©;^SiJ (^txaE^) ©^w«*sii#ra«c 

tmLxm'j>-tz rmm^timm.} omm^rr-r, 

X^ffiS (H7 0 7~7 1 2. BSfQS 

5^10^250) tciBsg$nr(,=.-s. 

[0107] ±fB©a<3. ^11j?gA©^flja. iS^^Uil 

©^«IB— 4 0 ~ 1 8 0 'cr 0 . b-ioms m 
SL/<«. 0. s-s^pa) ?T*Dn-s. co^nmt 

[0108] ±M^—<om^mi)i'^^&m.^mr^ 

[0109] S(rfB:^a®K:*JI,»T. Sfe^e}KB€:^flJTS 
x^xh;l/-i'a>i^-Y=i-if — . xr-Kd'^-3- 

-if -s?©4:^^D©^?S:^^^rf'JfflT& C i*s-Clf 

fS.$txx\.^^m-m%mi^^---f-i)mi&m^hu^.^i3 

[0110] ^^SvSB©^^-^f^B. — aS:CC4 0~ 1 8 0 

•c-co. 5-3 0^pa]t)iim$n. l£«i*5.fciyfsiib*5tec 

tiif>t\i>. 4 0 ~ 1 5 0 'cr 1 ~ 2 0 $3-P^/)n^ 

[0111] */c. ^ffifSB^. feWS^H^^flffi 
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[0112] ±iBi^B#^flj (mmmm x 
[0113] ±fBi5iB#i^w (mmmi) x 

[0 114] ±i^^^*•;T-^iM^^. it#^c$fMj^cC<®tRr 

cDjj^uv-^iW^n-So 1^. >'N'yr-s?stc«. ±iB 
[0 115] 5:}^(*±ccfeWssJi€:fl5fiS;uw*. ^& 

ii^i^Wh. m-^i^ly^-flkWit. ^WM^iSrf^'±^ 40 

[0 1 16] :^U>y-K!fli^*JC^^ii^OD-;l/fi 
gibrti. 3 0-1 50-C7!^^W$L<. 40-100 

CD^.E<f: L/r». 5 0-4 0 0 k g/cm*^Sf$U< . 
1 0 0 — 200 ker/cmJl^UOW^L/t^ 
[0 1 17] JhiBfeW^SUCDHJlibtti. -r>^t^ 
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"^r^'SL^^-b^h^o mut. >:5'S:<)^8nL/mm* 

^^3&i6 o%©ig^r*n«. mmffimibum 

0 — 5 0 Mm*5Jif*l/Cip 

[0 1 1 8] ^/c. ^^^nmcomTimt. ^i^mni^ 

XO. 00 5-0. 0 25 umf)mi^L< . 0. 01- 
0. 02 5 um:i&5j;r)»$L/l^ ±iB^^fecl:0'*ffl?L 

p^t?T>ti«. TKii^nt^^--^-- ( (^) mmmm 
m(Dm&^ r;i^*rif-Yif-9 3 2 0 -PC 2 J ^ffli/^r 

[0119] ^/c. jgH^ttOCMnri^^ 

ct:bmtLi^ts^ ^(om^tuxitt. &^^^m^m 
my '<ji^^mw±(fCf[mLtct^(D-^^ ::<mbK so 

%l^JiTX^^Ctmi-^L<. 2 0%\^TFX$>^Cti)^ 
J:K^0tblK ±iB-^-YXfii(i. ^^Xj>i-di- (HG 
U- 2 DP : :^tfU,mm ) ^^l^rSiJ^T-^ C i 

[0 12 0] ^:^H^CD^>^t;^:c';; h IBlf^ffl t^-- h CD« 

±. mcoz>z^mtif^±mo:>J;:^rj:mmmc^(Dmmxi^ 

2-245258-^. |aI62-1316648-^. |hI6 

2- 1 1 0 06 e^co^^nicnmt^^)^. t^. io^y:^ 

tf-)\^^m±r^cti)^x^^. i^tc. i^'v:^^mum. 

t;-)U^m±'r^Ctf)^X^^. 
[0121] ^fc. •:^^m(0^l^'t?iyx.y Vmmty- 
Vkt. it^ia^l 0-8 1 0 6 4-^. IHJI 0 - 1 194 2 

3- ^. Ell 0 - 1 5 7 2 7 7-^. IH 1 0 - 2 1 7 6 0 1 
^. |H]1 1 -3484 09-^. 00 1 - 1 3 8 6 
2 1-^. |5]2000-4340 1-^. [aJ2 000-2 1 
1235-^. I5I2000-30915 7^. I5l2 0 0 1 
-96897-^. |H]200 1- 1 38627-^. 

1 1-91242-^. 15)8-2087^. [SJ8-209 
0^. 15)8-2 0 9 1^. 1^18-2 0 ^3^(0&<^M^ 

iEm(DU'mx i> im^mx $> ^ . 

[0.1 2 2 ] 

^f)-^. :^§^mi^tcrif^(Dmmm(^cm^^n^i:>(ox{trj: 
i\ fsa. mmm^^o rgpj ru^ r%j {t. wi^cwi^ui.^ 

[0123] (^}$<*Of^$S) LBKP 1 0 0SP7&>6?:c 
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t"-* r>-7 ';-^x3 0 om 1 asmn^L/. x:}<+Mk 
1. ogp, ^>;t5 k^';t 5 >xfi'a;i/t K 

0. IgP. *^:^->^DTi"JJl'T5 FO. 5S|}^. C» 
I^J:*)mML 1 7 0 g Xm' (Omm^WMbtc. 

[0124] ±iEMm<omm'>)-^:^imm-ri>tc^. 

Xm (t*) $S© rwh i t ex BBJ ) =£0. 04% 

mmo. cn*i^i£®a^SL-co. 5 g/m'<t)i^.i: 
-iJia4ifei/-cfgKi. 0 5 g/ccK:giii sn/cSffi 

[0125] ttenfe^©-? Yir-M (SS) WRn 
mi TRffij ilftrrs. ) . C©SffiffliJ©tt}fli)StcKK 

;n 0 0 J ) tzmitir^f^ (Qmit^xm (W) m<o 

r;<y--f--^i'XOj ) til : 2(D«Sl:br7KiC:S'ti; 
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[0126] mk:, mimoym-)htix\.^t£\,^m<o7 3. 
— fe'M-ffi{b5^i?> 1 0%, ?s«cDf¥«. Rcx^ifeJia 

51JO. 0 1 % (*f4<'Jx9^U>) MFR 0 

JUh7n-U-h) 3. 8©filBasl<';x5^U>;&. ^ 

10 }?Ji*ib/c. 

[0127] mm 1 

(fe«SlfJSffl§l?&«A 1 ©SIM) TfBMEE*©(DSltB 

ai";*aeT-<!:(2)-Y*>^j^*i(3> rpAS-M- 
1 J ^ril^L/. ajillfs^3CJ.Y K5->U (XA • f-i'x 

10000rpm-C2 0^^r^AH:tT55^tJ(3-a-/d^. TIB 
®TX;i->^ttFVAi®^'; :1-+>'X9^U>5'5 'J-ll-X 

10000rpm-C2 0^ra*'WC|fK^tJt?rff >it,\ 
20 fet^§?§)lffl^^vSA l^iiiSL/Zc. ~>'j*{S*i^i* 
?§tteifl§i©®SJ:b (PBJ:t=®/®) «. 4. 5-C* 

0 . m^i'SMmwm^m.p. i © p h». 4 . s -cKtt* 

: [0128] 



( (m hi'i'vM© ru.:i-t/-ji,Qs 3 Oj 

®rPAS-M-lJ (60%7k^) 
(:»tiffj. Hm*S («) Si) 

( (^) i7 5Ui{0 rpVA KL318J ) 

<5)^';:t+i^x?^u>5't;';jux-7-;i' (^ffirSttSiJ) 
(7E3E S3 ri-7jl/y>l 0 9PJ ( 1 0%7K?§jS) 

[0 12 9] ('I'^i'i^x HE^SfflV- h©flFS5!) ± 

ffi3!pe)fSfcfe«Sg:)Bffl^?5?RA 1 3tf#»©:*-=ef- 
Mtcxi';^ hJU-y a >i^-/ri-5f-?:ffll/^r2 00m 
l/m'©^flja-C^flFl/ (^flJXg) . l»ai£<^^K: 40 
■C80*C(llji3--8 m/#) r^^?JB©@JK^}-ifta3ii 
2 0?fi«:^j:S*-Cfe<S$-tf/c. C©^<ftJ)l«. C©«8Pa5K 
^^«iJ^^1i«B 1 ©iffl^> 

®5j<yTU;i'T5> rpAA- 1 ocj i o%7k^ai 
(j^sij • 5?tssfl. amis (.Wi $») 

®;l<';3t-+^'x?-u>7't; ';;ux— (ifffirittSiJ) 
(TeX (t*) S3© rx-7;l.y>l 0 9Pj . 2%7k?§?S 
T y i' r F 1 4 0 5 J 10 %imWL 



10. OSP 
¥^-i):&^-S7nm) 
5 1 . 7SIJ 
0. 8 33P 



27. 8SIJ 

1. 2gP 
HLBfiil 3. 6 ) 
33. OSC 

jg^B 1 (C 3 0#Ha«L-C|g^^i)l±(C-e-©2 0 g/ 

o-CTri o»^i£^$-ii/c (S;i*x?i) . cntcj: 
f). Kj^)g;¥3 2Min©ei!*sss*5iaw6n/c*^Bj 
©-f>i;i?a:"y ne»ffli'-h (1) i{'m.i>fc, 

[0 13 0] 

2 5SIJ 

5 9. 7SIJ 
0. 8SIJ 

1 ogp 

HLBfiil 3. 6 ) 
2. 05P 
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ms^m 1 (o {^ti^mmmm^mA i (omm ^ <fei^ v ^imbtc 
^^mmm^mA 2 omm (^^mL'tci^:xmtmmm 1 * [ 0 1 3 2 ] 

omtBffii^ V tfmiiF- mimi^f') 1 0 . 0 su 

( (m h^-^-^K© ru:tV-;UQS 3 0 J . ;Xfe^S7 n m) 

(2>-(:ty^^7i<. 5 1 . 735 

<3>rPAS-M-lj (80%ykmm) 0. 8 3SP 

®r-:i->^ttFVA (7K?§i41Sfl§) 8%7Kig?S 13. 9SI5 

( (»> i^^plymO rpVA KL318J ) 

;J<';t'^;l/T>'l^n3>-;U (7K^t4tl«§) 8%7K^S! 13. Qgp 

( (») rpvA 1 24J ) 

(5>7K';=|-=^vx^u>^*i7t;;l/x-'f;U (^ffirSttSiJ) i. 235 

(TEi K rx-7;l/y>l 0 9 PJ ( 1 0%7k«S^vS) . HLBffilS. 6) 
(S>^:t>^»7K 3 3. OgP 

[0133] mmms ^dcuxmmibttcm^^^^iyji y hmmt^- h^f^ 

^14PWV(PVA KL-318: tl7^U(t*)ili) ^ T:::.:t 20 [ 0 1 3 6 ] HSM^d 6 

>^1±P^A(FVA KM618) tC^E L//cJ^n«. ^86^2 1 CD <fet^§gJlM^fli?gA 1 > ttC^i.^XT^t> 

[0134] ^Sfe^!l4 r Z 2 0 0 J ) tC^SO/cm». ^JMWI 1 il^^CC O 

^ttPS/A(PVA KL-318; ^^U(^)Si) ^ ^ U T 

^ ';;uKtc^ML/ctiii-ii. ^*feW2 tmmi^Lxmm [ o i 3 7 ] mmmi 
mA^%h^>i^>>s, V vtmmi^- v^v^mi^tc. mmmKo mmm^WLB 1 (omm ^ria imskm 
[0135] mmmb mimB2comm ^cgML/ct^wi. usswi 1 iisj:^ 

^ttJVA(PVA KL-318: ^^UCtt)S?) f^O/Co 

>>^^J^-fe;^p-xtc^M0;^ct^^1-(3:. ^ffi^tjs i|5j«$8$ [0138] 

mmr)\^^:^^2^{^m 0. esaj 

0:i<';r ';;br ^> rPAA - 1 ocj 1 o%ii^m^ 2 5gp 

0-^:t>5^g^7j< 59. 735 

®ia{br>*x'!;iK (^MpHiSSSSriJ) 0. 8gB 

(D^Urt^v'X^U^^*^ •;;l/x>-7";l. (^MtStt^fJ) 1 OSB 

(?H3E m<0 rxv;l/i5r'> i o 9Pj . 2%7K?&^. HLBjBl 3. 6) 

(B)^:^;:7t --^i? rp 1 40 5J 1 0%7K^?K 2.035 

[0139] mmm^ ★^st?08cc(^^^>^>^:c y vtmmiy-v^v^ni.fc 

mmm^ K:*5ct^ {mmm^WLB i ©ffl^> ^ <j«s^ [ o 1 4 o i 

(mmi^)\^^^^^ i^smm) o. essu 

®jj<»;T'J;WT5> rPAA- 1 ocj \ o%i^tm. 
2 bU 
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(3)-(^>itt^7k 5 9. TgP 

®fi{bT>*-'^?A (^MpHiaSS^J) 0. Sgp 

®!^<y3^+^^x^^^>7■i; u;i/x— (ifffiigttsij) i osp 

(?E3E (*^) ^(D ri-7jl.y> 1 0 9PJ . 2%*^?S. HLBffll3. 6) 
®^//7t I'J' rp 1 40 5J 1 0%7j<^?K 2. 085 

[0141] mmmo *3ySCT8 il^ilJCUr. JliSWl OK^S-Y^i*!^* ^ 

^ua^-^A^h >;x?-u>f'h9 5>cc^jiofcJ!jm« CO 1 43] mnmi i 

u$mi^-h^imotc 4> icmmLtci^j.mtms&m& trnmicLxmrnmi i 

[0 1 42} JlSfiWIl 0 {C^S-rvfi^x-y HBISffl^'- H&f'PiSlx/c 

^1^8 © <J«^?riM7}r^ B 3 (DWS.) <D^%. mmv> [0144) 
3 ^ -i? A %r f >Bi t F -5 y F ICS M L -fciiil^liS. * 
<^^ff'Mfl??SB4®iafiS> 
<DF ';xg^U>7-h^ i> (SStSSiJ) 0. 6 5g|J 

©taSttJt< ViUitTJl' 5 Ji-t; A 1 0%7k?g^ (J«SS?fiJ) 2 5gP 

(A 1 2 (OH) 5C 1 . ^*-ft^ (^*) m(0 r PAC# 1 0 0 0 J ) 
<3)-Y*>i£jft* 5 9. 7g|J 

©^fbT^*--? A (^BpHiSi^SiJ) 0. 835 

®5l<';^+'>x9=-u>7'? yjux-f;u (ssrSttSiJ) i osu 

(?k3E (») K<D ri-7;W-y> 1 0 9PJ , 2%*^ffl[. HLB«il3. 6) 
r y i' (F 1 40 5 } I 0%7iimiS. 2. OgP 

CO 1 4 5 ] *jfit^i 2 5KB5) {c^Mb/tmtj. mumi tm^icLxmimm 

flj?gA 3 > tc. <«s^siMT5^B 1 > i mmimfum^ c 0 1 4 6 ] 
<&m^^mm^A 3 <Dmm> 
Qmim~>vt}mL^ mmmn^) lo.osp 

( (») h^'i^-^Si© ru^->-;UQS3 0j . W-i^-AI&^mi nm) 
®-r*>SJ«l7J< 5 1. 7gP 

®rpAS-M-lJ (60%7j<^SE) 0. 8 sap 

(^tSj^J, BAM (*^) i!!) 

®J^r -b h >r Ji^r 5 KStiFVA (7K]^l4tlJfli) 8 %7Kii^?g 2 7 . 8 gp 

so r D 7 0 0 J ) 

®^';^+->x5^u>v':; 'J;ux— T^jb (|?SrStt^J) 1. 2g|5 

(TEi S? rx-7;uy> 1 0 9 Pj ( 1 0%7j<?§iS) . HLBffil3. 6) 

®-/*>S;«S7j< 3 3. OSB 

CO 1 47] 

(DTi^b-VKi^t F^i^F (SSliSiliJ) 0. 6 5SP 

®^";r ';;i'r 5> rpAA- 1 ocj 1 o%*s?s 2 586 

®-Y*>3iSlft7k 5 9. 735 

®ig{br>*.=-'i'A (^MpHsasssii) 0. ssp 

®!i<';:t+->xg^u>5'? yjux— 7^;u (|?®r§ttSiJ) i ogp 

(7c3E (#) ISO rx-7;!/y> 1 0 9PJ . 2%7K^^g, HLB<iil3. 6) 
®jttfy r y P fF I 40 5 j 10 %7k^?S 2 . OSP 

coi48)iiiswi 3 50 mmmi 2<o mmm^msb) (07i^t:>mt.\:^ 



(19) 2 0 0 3 - 3 3 5 0 4 3 

35 36 

FAPA-Hj ) «:^M0fc«i1-». 1 2 iumi i^x HBSSffli^- h^rfPiSL/fc. 
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